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FOREWORD 


This is the eight in a series of bulletins dealing with various 
aspects of scientific and technical manpower in Canada, prepared by 
the Economics and Research Branch of the Department of Labour. This 
bulletindeals withthe employment outlook for 1960, 1961, and 1962 for 
scientists, engineers, and architects, including problems of recruit- 
ment and sources of scientific and technical personnel based ona 
survey made in 1960. A previous bulletin in this same series, Bulletin 
No. 5, dealt with the same subject for the years 1958-1960. 


A preliminary release of some of the major findings coming out 


of this survey was published in July 1960. (1) 


In the preparation of this bulletin the Economics and Research 
Branchwishes toacknowledge with thanks the assistance of the General 
Assignments Division of the Dominion Bureau of Statistics in the selec- 
tion of the sample, and the Executive and Professional Section of the 
Unemployment Insurance Commission, for help in securing a high degree 
of response from the organizations concerned. A vote of thanks is also 
due the Canadian employers who co-operated in this survey. 


The information contained in this bulletin was prepared and 
written by Mr. A.M. Sargent under the supervision of Mr. P.H. Casselman 
and the general direction of Mr. J.P. Francis. 


W.R. Dymond, 

Director, 

Economics and Research Branch, 
Department of Labour, 

Canada. 


(1) 1960 Biennial Survey of Requirements for Professional Personnel in Scien- 
tific and Technical Fields, Preliminary Release of Tabulations, Economics 
and Research Branch, Department of Labour, July 1960, 9 pp. 
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Introduction 


In the spring and summer of 1960 the Economics and Research Branch 
of the Department of Labour conducted a survey of employers in industry, 
colleges and universities, and government agencies to obtain information 
regarding the recent and probable future trends in the employment of engi- 
neers, scientists, and architects in Canada, and some of the factors affect- 
ing these trends. The survey was the seventh of a series conducted by the 
Branch since 1946. The co-operating employers provided data on total 
employment, and onrecent and anticipated employment for 16 categories of 
professional personnel, in addition to information regarding recruitment 
difficulties, shortages of professional personnel, and numbers of profes- 
sionals hired or up-graded from sub-professional ranks. In this survey em- 
ployers were asked to include the following personnel in their reports: 


(1) those with university degrees; 

(2) members of recognized professional associations; 

(3) others who in their judgment were doing scientific or 
technical work at the professional level. 


The mailing list for this survey included all industrial establishments 
or organizations employing more than 100 workers in the following employ- 
ment fields: mining and quarrying, manufacturing, transportation and public 
utilities, trade and finance, colleges and universities, and government 
agencies. For the construction industry the coverage was restricted to firms 
employing more than 200 workers. This was a change from the preceding 
surveys and was made because of the industry’s extreme fluctuations in 
employment levels and its relatively low concentration of engineering and 
scientific personnel. The coverage of firms in the business service (con- 
sultants) category included establishments of less than 100 workers because 
of their very high proportion of technical personnel. This was also a change 
from the previous survey and resulted in a larger and more representative 
coverage in this industry sector. The list did not include establishments 
in some specific industries which do not employ these types of profes- 
sionals in significant numbers. These exceptions were the clothing, print- 
ing and publishing industries. The mailing list in the industrial sector was 
similar to that used by the Dominion Bureau of Statistics for its survey of 
‘Industrial Research and Development Expenditures in Canada’’. 


In the tabulation of the material, business service (consultants) was 
included in the industry sector, as were crown corporations. The govern- 
ment sector included federal departments and agencies other than crown 
corporations, provincial government departments and major municipal govern- 
ments. Colleges and universities included all the major degree-granting 
educational institutions with the exception of veterinary colleges. 


The survey covered almost 2,800 employers in industry, government 
and education, including a large number of multiple-establishment units, 
of which more than 2,600 or about 94 per cent submitted returns. Of the 
employers replying, 1,611 indicated that they employed engineers, scientists 
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or architects. These returns covered the employment of about 27,200 
engineers, 12,500 scientists, and slightly over 600 architects. 


Table 1 — 1960 Survey Coverage — Number of Employers on Mailing List, 
with Percentage of Response, and Percentage Employing 
Engineers, Scientists and Architects 


Those who 


ati. of Employ 
Employers Engineers 
Number of : sngir ? 
Employment Employers Seems Percentage Ae es ree peeing and 
Sector on Mailing taka Response mmploy | Architects as a 
List Responding Engineers, | Percentage of 
Scientists those Res- 
and Architects ponding 


Industry -..coce0s 


Colleges and 


universities. 100. 0 
Government 
AZENCIES ...00- 97.9 


Total coverage. 


The professions covered in this survey included eight engineering 
groups: 


Aeronautical Geological 
Chemical Mechanical 
Civil Metallurgical 
Electrical Mining 
and seven scientific groups: 
Biologists Physicists 
Chemists Forestry Scientists (and Engineers) 
Geologists Agricultural Scientists (and 
Mathematicians Engineers) 


as well as Architects. 


The returns included information on several other engineering and 
scientific fields, but these data have not been tabulated because of the 
relatively small number of personnel concerned. No attempt was made to 
include in the survey such classes of professional personnel as lawyers, 
medical doctors, dentists, and veterinarians, most of whom tend to practice 
as self-employed persons. 


The industrial sector of the economy employed most of the engineers 
who were reported in the survey, namely, 82.7 per cent as compared with 
14.1 per cent in government agencies, and 3.2 per cent incolleges and 
universities (Table 2). Within the industry sector a significant group was 
that of professional service which employed 8.7 per cent of the engineers. 
In considering the different engineering fields, industry employed over 80 
per cent in each with the exception of civil engineers where it employed 
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slightly more than 60 per cent. In the case of civil engineers, a consider- 
ably higher proportion were employed by government agencies, 36.5 per 
cent, than was the case for the other engineering fields. 


The government was the largest employer of scientists covered in 
the survey, 45.2 per cent as compared with 41.1] per cent in industry, and 
13.7 at colleges and university, (Table 2). The results of the survey 
reveal that there was great differences in the type of employer from one 
science field to the other. Industry, for example, employed as few as 
13.5 per cent of the biologists but as high as 73.3 percent of the 
chemists covered in the survey. On the other hand, government agencies 
employed only 10.8 per cent of the mathematicians but almost 80 per 
cent of the agricultural scientists. | 


In this report, the data on requirements represents anticipated 
changes in the number of professional workers to be employed over the 
period specified. They do not refer to total hirings, which would also 
reflect needs arising from retirements and transfers or resignations. In 
Table 3, for example, the reported increases of 7.3 per cent for the 
requirements for engineers as a whole and 5.8 per cent for scientists 
during 1960 indicate that employers expected to employ 7.3 per cent 
more engineers and 5.8 per cent more scientists at the end of 1960 than 
they had employed at the end of 1959. Similarly, the increase of 5.0 per 
cent for engineers as a whole and 4.9 per cent for scientists during 1961 
indicated that employers anticipated that they will employ 5 per cent 
more engineers and 4.9 per cent more scientists at the end of 1961 than 
they expect to have in their employ at the end of 1960. The yearly per- 
centage increases in 1960, 1961, and 1962 are then averaged to facilitate 
comparison of requirements for the different categories covered by the 
survey. These averages, referred to in the body of the report as average 
annual rates of increase, represent in each case an arithmetic mean of 
the three year-to-year increases in the requirements anticipated for 1960, 


1961, and 1962. 


In addition to tabulations based on the current survey, tables have 
been prepared on the basis of questionnaires received from employers 
who reported in both the 1958 and 1960 Biennial Survey of Require- 
ments for Professional Personnel in Scientific and Technical Fields. 
These tables permitted a direct comparison to be made between the results 
of these two surveys. 


The projections contained in this report are subject to errors 
characteristic of such forecasts because of the difficulty employers face 
in estimating requirements for specialized types of workers several years 
in advance, and under certain economic conditions. 


MAJOR FINDINGS 


A Graphic Outline 


GROWTH OF ENGINEERING EMPLOYMENT 1954 - 1960 
AND FORECAST 1961 - 1963 

COMPARED TO TOTAL EMPLOYEDLABOUR FORCE 

AND TOTAL PROFESSIONAL EMPLOYMENT 
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GROWTH OF ENGINEERING EMPLOYMENT 
IN THREE MAJOR EMPLOYMENT SECTORS 1954 - 1960 
AND FORECAST 1961 - 1963 
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TRENDS IN ENGINEERING EMPLOYMENT 


Employment Trends of Engineers, Total 
Professional Workers and Employed Labour Force 


(January 1 — 1954 = 100.0) 


Total Employed Total 
Professional Non-Farm 
Workers (1) Employment(!) 
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1961 (forecast)...... 


1962 (forecast) .......cccccccsscccees 


1963 (forecast) .......cccccscssscoee 


Employment Trends of Engineers by 
Major Employment Sectors 


(January 1 — 1954 = 100.0) 


Industry Colleges and Government 
Universities Agencies 


HD Dak reser gate etivsaasek=aeart-seersres 100.0 100.0 
1955 scssccsscsnnesncccserssccssaceacesseens 112.3 105.8 
DOGG eesccaccsveateradecsenchsrsccceesse one 124.4 Wiel 
1957  scccsssanes ececesccscansnecesoces conces 140.7 121.9 
1958 ccecssccccccccccccserconsocesesosscosee 155.5 [oie2 
LOBD sccescoscsceveseesccnccocscosecensecees 151.2 142.1 
1960 .rcccccccccccscercncccseresesecesoceeee 157.1 149.5 
1961 (forecast) .......ccccccccocsses 168.1 160.8 
1962 (forecast) ......cccscsccceceees 176-6 165-6 
1063.{forecast,), cosdmossiscesasasnees 183.9 170.3 


1) Source: Special Surveys Division, Dominion Bureau of Statistics. 7 


INCREASES IN THE EMPLOYMENT OF 
ENGINEERS AND SCIENTISTS EXPECTED 
DURING 1960 — 1962 


ACTUAL INCREASES DURING 1959 


net increase 1960, 1961, 1962 
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REQUIREMENTS FOR ENGINEERS AND SCIENTISTS 


During the three-year period 1960 to 1962 the employment of en- 
gineers is expected to increase at an average rate of 5.5 per cent a year. 


The actual increase during 1959 was 4.2 per cent. 


The employment of scientists is expected to increase over the three- 
year period at the average rate of 4.6 per cent a year. 


The actual increase during 1959 was 4.1 per cent. 


Increases during 1959 were greatest in the colleges and universities 
sector, 9.3 per cent for engineers and 10.2 per cent for scientists. A fur- 
ther increase to an average rate of 11.3 per cent a year is expected for en- 
gineers, but some reduction to 7.5 per cent is estimated for scientists 
each year during the three-year period. 


In the industrial sector increases are expected in the employment of 
both engineers and scientists: from an actual gain of 3.9 per cent in 1959 
to an average annual rate of 5.4 per cent for engineers, and from 3.5 to 4.7 
per cent in the case of scientific manpower. 


Requirements for Engineers and Scientists 
by Major Employment Sectors 


Percentage Net Change 


Employment Sector 
Forecast Annual Actual 


Average 1960-62 1959 


Engineers, All Sectors ............cccccscsscsoceccssesees 505 4.2 
Tri OS try iraseseacccaecessicoctca thacceeosctetenases ea sacarestecs 504 309 
Colleges and universities ...........csccsccssoeee 11.3 9.3 
Government agencies  ............ssccsssccessscees 4.5 4.9 

Scientists, All Sectors  .ciid:sscescscecsssttesscetezteres 4.6 4-1 
DRT Merete eta tal cist ssh cncscssccanenascanser pisaesnese 4.7 3.5 
Colleges and universities ...........scccsccssee 7.5 10, 2 
Government agencies ............sccssssccosesresees 3.7 2.9 
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COMPARISON OF EMPLOYMENT INCREASES BETWEEN THE 
ENGINEERING AND SCIENTIFIC PROFESSIONS EXPECTED 
DURING 1960-1962 


ACTUAL CHANGES DURING 1959 


Estimated average annual net increase 1960, 1961, 1962 


VjJHIA Actual change 1959 


Average Annual Net Percentage Change 
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COMPARISON OF REQUIREMENTS BETWEEN PROFESSIONAL FIELDS 


In the engineering professions the greatest increases in employment 
are expected in the metallurgical, mechanical and chemical fields, and in 
each of these the average annualrate of increase expected during the three- 
year period is greater than the actual increase of 1959. 


The fields in which the least gains are expected are geological, 
aeronautical and mining. 


In the scientific professions, requirements are highest for mathema- 
ticians, physicists and chemists ranging from 9.3 per cent in the case of 
the first to 6.1 in the case of chemists. 


All science fields except biologists and agricultural scientists show 
an increase in forecast percentage changes for 1960-62 as compared with 
the actual changes reported in 1959. 


Smallest increases in requirements are anticipated for agricultural 
scientists, geologists and forestry scientists. 


Requirements for Engineers, Scientists, and 


Architects by Their Professional Field 


Percentage Net Change 


fessional Fi 
Professional Field Forecast Annual 


Average 1960-62 
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N.B. All quantities are plus quantities except where minus signs are indicated. 
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RECRUITMENT DIFFICULTIES EXPECTED IN THE 
DIFFERENT EMPLOYMENT SECTORS DURING 1960 - 1962 


EXTENT OF RECRUITMENT DIFFICULTIES DURING 1959 


Difficulties expected in 1960 — 1962 


-—-— 4 Difficulties experienced in 1959 


Percentage of Employers Reporting Recruitment Difficulties 
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RECRUITING DIFFICULTIES BY EMPLOYMENT SECTORS 


Twenty-one per cent of the establishments employing professionals 
anticipate difficulty in recruiting the additional professional personnel 
which they will require during the next three years. This is a decrease 
fromthe 24 per cent of the establishments which experienced difficulties 


in 1959. 


In the industrial sector 18.9 per cent of reporting firms anticipate 
recruiting troubles. This is down fromthe actual of 22.1] per cent for 1959. 


The proportion of colleges and universities expecting difficulties 
remains high at 80 per cent. 


There is a decrease in the proportion of government agencies anti- 
cipating hiring difficulties from that which experienced trouble during 


1959: down from 34.8 to 31.5 per cent. 


Difficulties in Recruiting Professional 


Personnel by Employment Sectors 


Percentage of 
Establishments Reporting 
Recruiting Difficulties 


Employment Sector 
Anticipated Actual 
1960-62 1959 


All Employment Sectors ........sscsscccsssccessssesees 24.0 
Industrial sector csc seiiseccteelisiesseesceswsnses ence 22.1 
Mining and quarrying .............ssccceseeee 13.5 

MS GL AC EIPING tocccscccceonsesensnatcssessnseccsceecs 2504 

GOT TENCTION Gigeseeccascoeees-sesttterseceenceemveren 6. 0 
Transportation and public utilities .. 18. 6 
Trade and finance — ............sccccssscsesees 50. 0 
Professional service .............sccccesesees 2408 
Colleges and universities ...........<ssesees 80. 0 
GOVErNMENLt AGENCIES «......ereccereeserseereeecres 34.8 


COMPARISON OF RECRUITMENT DIFFICULTIES BETWEEN 
ENGINEERING AND SCIENTIFIC PROFESSIONS EXPECTED 


DURING 1960-1962 


EXTENT OF RECRUITMENT DIFFICULTIES DURING 1959 


V///////, °''Hiculties expected in 1960 — 1962 


ALL ENGINEERS 
Metallurgical 
Chemical 
Aeronautical 
Mechanical 
Electrical 
Civil 
Mining 


Geological 


ALL SCIENTISTS 
Mathematicians 
Physicists 
Biologists 


Chemists 


Aaricultural Scientists 


Forestry Scientists 


Geologists 


ARCHITECTS 


Difficulties experienced in 1959 


Percentage of Employers Reporting Recruitment Difficulties 


10 20 30 


YY) 


Ra ee : 
SERENE 
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RECRUITING DIFFICULTIES BY PROFESSIONAL FIELD 


Little change inthe incidence of recruiting difficulties is expected 
among the different professional fields between their expectations for 


1960 to 1962 and their experience of 1959. 


Fourteen per cent of establishments employing engineers expect re- 
cruiting difficulties during the three-year period. This is down one per 
cent from the proportion which experienced difficulties during 1959. 


For scientists, 17 per cent anticipate difficulties in hiring, 16 per 
cent report having had trouble last year. 


Remaining highest on the difficulty list in the engineering fields 
are metallurgical and chemical. 


Highest in the scientific fields are mathematicians, physicists and 
biologists. 


Difficulties in Recruiting Professional Personnel 


by Their Professional Fields 


Percentage of 
Establishments Reporting 
Recruiting Difficulties 


Anticipated Actual 
1960-62 1959 


Professional Field 


All Establishments Employing Engineers .. 13.8 14.9 
Met allGreiG Alc cccreestisscsicctnosctsn-sontonense trite 19. 0 19. 0 
ON NA a Mi reer tater tecoceatesiocscearetcersss rere re 18.6 18. 6 
REL ON ALICE IN srercssseristarsesseossestsenevascedcsenssarss 15-4 20.5 
MECHSE NICS lirrrtr sever tttstoasavacesascsucreantercsetecsces 14.5 16.9 
ER CATICH tg etic eet ease tele cecensesscuesereeesoventers 13.6 14.0 
CPV ELSE, moretsseveteccsratenipescchcatsovssscnscsttbsosteseees 11.7 12.9 
DANTE YR Gres pa cceest sesecesocsanveus’ -odisteseossrcnsessettareyes Te 4 728 
CeO OR ia Al. ccsrtuteresancogater: (ntseesschassoasactetiees 6.3 Seo 

All Establishments Employing Scientists .. 16.8 16. 0 

BALDOR AUAC LAS peicatcdetsetet-annostecescnncastesieites 29. 0 28. 0 

BR VS1G GE a oorenc cesses der susie cagnsssossoacscoptecieape 28.5 2564 
BO lO pet et ere racpscsoaceioy Be sttiteannecccasoecestotennitins 20. 0 21.3 
(CRO MISE IE ditenenssceconcsttpettenasennesenoosnostetennets 16.7 16. 2 
Agricultural Scientists  .........scescccsscsseees 11.4 11.4 
MOn BB tE VIS ONL UL GW .chcccassestersancapsecoreaceueae 6.3 504 

RS OO MOP ASES (ro case crctianchcessarsecsanshansnrnnanasssopeense 5-3 4.5 
All Establishments Employing Architects .. 10. 1 12.6 
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SOURCES OF PROFESSIONAL RECRUITMENT IN 1959 


COMPARISON OF SOURCES BETWEEN 
MAJOR EMPLOYMENT SECTORS 


TOTAL PROFESSIONAL 
RECRUITMENT 


38.3% Experienced Canadian 
Professional Persons 


HIRINGS 90% 


37.5% New University Graduates 


10.8% Recent Immigrants in Canada 


3.3% Obtained Outside Canada 


UPGRADINGS 10% < nee 


7.0% Upgraded Through Experience 
and Ability 


1.5% Upgraded by Obtaining a 
University Degree 


1.6% Upgraded Through Membership 


in a Professional Association 


SOURCES OF RECRUITMENT 
IN DIFFERENT EMPLOYMENT SECTORS 


Hiring Experienced Canadians 


Hiring New Graduates 


Hiring Recent Immigrants 
Hiring Outside Canada 
Upgrading 


Tabular Presentation of Findings 


This section presents in tabular form the detail findings of the 
survey. The first three tables, in the section, Tables 3 to 5, are con- 
cerned with the major aspect of the survey, that of the forecasts of 
requirements for engineers, scientists and architects. Table 3 presents 
the forecasts for the total of all engineers and the total of all scientists 
in each of the employment sectors. Table 4 shows the forecasts for 
each of the engineering and scientific fields separately, and Table 5 
presents, with the same breakdown as Table 3, employment changes, 
actual and forecast, from 1957 to 1962. This latter table is based on 
the 1958 as well as the 1960 survey. 


Tables 6 and 7 present the material on the difficulties which 
employers experienced and are expecting to experience in the hiring 
of professional personnel. Table 6 shows this according to employment 


sectors, and Table 7 by each of the individual engineering and scien- 
tific fields. 


Table 8 deals with the sources of hirings of engineers, scientists 
and architects. Table 9 presents information on the upgrading of em- 


ployees to professional status. 


Following Table 9 the requirements of engineers, scientists and 
architects are presented in individual tables, one for each of the pro- 
fessional fields. There are eight tables for the engineering fields, 
seven for the scientific fields and one for architects. These tables 
present the forecast requirements according to the three major employ- 
ment sectors, industry, colleges and universities, and government 
agencies. 
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ENGINEERING FIELDS 


Aeronautical Engineers 


Annual Rates of Change in Employment of Aeronautical Engineers 


Percentage Net Change 


Forecast 
Sector 


Annual 
Average 
1960—62 
ALISO CE OFS iitstesscncc-eccocececeteccss 3.2 
MIG UB LEY vccsstsccccsecesscsoscseccesers me 21 
Colleges and 
UMIVEFSILICS ...cccccccccssesecce 15.0 
Government 
ROOT CIOG Fecsresccstvcsencacsasiecs 0.6 
Chemical Engineers 
Annual Rates of Change in Employment of Chemical Engineers 
Percentage Net Change 
Forecast 
Sector 
Annual 
Average 
1960-62 
RLS OCLOPS isos: facetcecarcssascccecess 403 8.7 604 
Industry 00 cv cccecececococccocsccscsosccace 4e2 9.0 6-4 
Colleges and 
universities 0000 0000000000 00080000 9.7 10.6 10.2 
Government 
MM ORC IO 2 ccconccasovscecsooarcecers 25 1.8 204 


*Totals too small for computation of percentage 8. 
N.B. All quantities are plus quantities except where minus signs are indicated, 
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Civil Engineers 


Annual Rates of Change in Employment of Civil Engineers 


Percentage Net Change 


Sector Actual Forecast 
Change 
1959 Annual 
1961 1962 Average 
1960-62 
BD SRCLOPD rencseccctssersccsenssesees 503 
UUs tPy  poivccccstcsascactecscaresesnce 5.8 
Colleges and 
universities 9.7 
Government 
BEOUCIOM Goccseccsancoscsescssns 12.6 
Electrical Engineers 
Annual Rates of Change in Employment of Electrical Engineers 
Percentage Net Change 
Forecast 
Sector 
Annual 
Average 
1960-62 
All See form cccececesesssasssecasetass 48 
Tord tig bry ossscesccevtcetatacscestctsesee 4.5 
Colleges and 
UNIVEPSILI™S .....cccrccccscecees 12.9 
Government 
RRONCIC G cvcscaccaccvarecarstacest 601 
Geological Engineers 
Annual Rates of Change in Employment of Geological Engineers 
Percentage Net Change 
Forecast 
Sector polay 
ioeen Annual 
1960 1961 Average 
1960-62 
All Sectors cecececccncccece cosvcscoce 204 1.9 1.4 
Industry Prerriritrrierrtir 1.2 1.2 . 
Colleges and 
universities 1l.l 5.0 6.0 
Government 
MROCNCIOD <ncccccacscesdsccesescsess 2-6 5.1 7.6 


26 


Mechanical Engineers 


Annual Rates of Change in Employment of Mechanical Engineers 


Percentage Net Change 


Ste Forecast 
Annual 
Average 
1960-62 
LISS EOFS Asncassccrecsscsosestoentesss 6-5 
RWPCLCEB EE Got ex oocecies seeace cscs cecetaseranas 6-4 
Colleges and 
universities ......... Sraveser eens 10.7 
Government 
AROMIC IO Ms ccuecccetsacsresonenscoses 5.9 
Metallurgical Engineers 
Annual Rates of Change in Employment of Metallurgical Engineers 
Percentage Net Change 
: Resual Forecast 
ector Change 
1959 Annual 
196] 1962 Average 
1960-62 
AL RCE OES Sanstcty cesscoesescosccpecones 55 11.4 6-8 
PACS IEG one ctenececcccaverscceesctcensoress 4.3 11.2 6-5 
Colleges and 
UNIVETSILICS ...cccccccvorcceescese 23-6 19-1 Dart 
Government 
AMOTIC ICS sccsseaptcnencanensnaceevses 503 5] 38 


Mining Engineers 


Annual Rates of Change in Employment of Mining Engineers 


a 


Percentage Net Change 


Forecast 
Sector 


Annual 
Average 


1960-62 


LIC O GE OED ccstedessssnsessicswerisceeaen 


ERAGUBEEY, \ cesnesccrncesenes Soieanctpincenses 25 
Colleges and 
UNIVETSILICS ......sececcseseceeeee 17.8 


Government 
AGENCIES .........0008 aietespepenuaen 
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SCIENTIFIC FIELDS 
Biologists 


Annual Rates of Change in Employment of Biologists 


Percentage Net Change 


Actoal Forecast 
Sector Change 
1959 Annual 
Average 
1960-62 
All Sectors eecccccecccocecscoceccccsoce 7.0 6.8 5.3 57 
Industry coecccccsecosccecesecosecoseseces 15.9 204 1.6 1.9 
Colleges and 
UNIVETSILICS ......ceccceccseescees 8.6 9.7 4.9 6-7 
Government 
agencies eocececscesesecocccccesaces 3.1 5.4 7.0 6-0 


Chemists 


Annual Rates of Change in Employment of Chemists 


Percentage Net Change 


Forecast 
Sector 
Annual 
Average 
1960-62 
All Sectora yy. cctsccrievesseccareesests 
Ind uStt'y te.ceccccsstercaccctoscsVecvesevte 
Colleges and 
UNIVEFSILICS ......ccccccsececeoees 
Government 
A RONCLOS oc paseecccasasassorscs cots 
Geologists 
Annual Rates of Change in Employment of Geologists 
Percentage Net Change 
Forecast 
Sector 
Annual 
Average 
1960-62 
All SOCEORS iccccccececsscoctscesesses 35 
Ini US LEY cesecacescaecacactacoreatarccacece 3.2 
Colleges and 
UNIVETBITICS .....c.cccccrrscseseee 6-8 
Government 
EECNCIOS ccccosccsccecncccstovesscnes 2.9 
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Mathematicians 


Annual Rates of Change in Employment of Mathematicians 


Percentage Net Change 


: Aeroal Forecast 
ector Change 
1959 Annual 
1960 1962 Average 
1960-62 
ALF OCLOPS \ctercovecctonssvecesgoeis 53 9.3 
TR GUBEPY. socscehccuvscassesaconesesctesee 0.9 8.0 
Colleges and 
WT IVGTSILIOS occcceccsscaccecsees Die2 glee 
Government 
AM ECTICIC Scccssosceccerccorsseceense 563 7.5 
Physicists 
Annual Rates of Change in Employment of Physicists 
Percentage Net Change 
Forecast 
Sector 
Annual 
1961 1962 Average 
1960-62 
All Sectors cecccecccccccosococesecoce 3-6 8.8 6-8 502 6-9 
Industry seccccccccce cosccccecocscosesose * Tel 9.5 78 8.1 
Colleges and 
Universities .........ccccccscers 12.7 10.6 8.6 74 8.9 
Government 
SPENCICS carcssrocctesssccccesosess See 9.3 4-5 207 5-5 
Forestry Scientists (and Engineers) 
Annual Rates of Change in Employment of Forestry Scientists 
Percentage Net Change 
Forecast 
Sector 
Annual 
Average 
1960—62 
A LISS @OROLS iccccecsyeveassssacoenassce 3-8 
MRO TB IN oo cscsaxctecsss-csteacatanscate 1.5 
Colleges and 
UNIVETSILIES ........0008. eeneren 3-2 
Government 
MONG LOR cores cherscstesesosraraha 6-6 
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Agricultural Scientists (and Engineers) 


Annual Rates of Change in Employment of Agricultural Scientists 


Percentage Net Change 


Forecast 
Sector 
Annual 
1961 1962 Average 
1960-62 
AL Sew tora cccsccccececarocetscnacecas 4.0 3.7 2.1 2.6 
Trid utr y.ccessececarecncngeststescecaess 9.5 5el 2.0 4.0 
Colleges and 
UNIVETSILIECS ......ceccceroeceece 5.3 3.1 5.2 3.9 
Government 
AZENCIES ....ccceccccrsceroeneeees 3.2 3.6 1.8 2.3 
OTHER PROFESSIONS 
Architects 
Annual Rates of Change in Employment of Architects 
Percentage Net Change 
Forecast 
Sector 
Annual 
Average 
1960-62 
AL S@CUOte ceccsscesucestrs etbeosteses 6-6 
Und tastry- ons ssscicerencocestecsest teeceres 705 
Colleges and 
WNIVOTSILIOS cosccocrencscncesnse 504 
Government 
M@ONCION) «).cscescnscscesns sucksece 5a 
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APPENDIX 


1960 


BIENNIAL SURVEY OF REQUIREMENTS FOR 


PROFESSIONAL PERSONNEL 


IN SCIENTIFIC AND TECHNICAL FIELDS 


Scientific and technical manpower today is basic to our economic growth 
and national security. It is therefore essential that information be obtained 
which will help in assessing current and future trends in requirements for 
professional personnel in scientific and technical fields in the light of 
changing supplies, and such is the purpose of this survey. The information 
is needed by industry, professional associations, universities, govern- 
ments and other groups concerned with the demand for scientific and tech- 
nical personnel; and by students and vocational counsellors to extend 
their knowledge of opportunities in these fields. 


Explanatory Notes 


Section | is designed to obtain estimates of your requirements for profes- 
sional personnel in scientific and technical fields for the next three years, 
and to determine how your prospective requirements compere with recent 
trends. Your estimates for 1960-62 should be based on your present plans 
and expectations. It is recognized, of course, that unforeseen circumstances 
necessarily make your estimates tentative. 


Section 2, concerning recruitment difficulties, is divided into two parts. 
The first part is intended to obtain information on the specific fields in 
which professionals have been or are expected to be in short supply. The 
second part is designed to assess the effects of any shortages of scien- 
tific and technical personnel on the operations or activities of Canadian 
industry, universities, and governments. Such effects are difficult to 
measure, but a statement outlining the impact of any existing shortages on 
your operations will be most helpful. 


Section 3 is designed to determine the major sources from which Canadian 
employers obtain professional personnel in scientific and technical fields. 


Section 4 is intended to facilitate the processing and analysis of the sur- 
vey returns. 


THE INFORMATION FURNISHED BY YOU WILL BE REGARDED AS CONFIDENTIAL 
AND FIGURES FROM INDIVIDUAL ORGANIZATIONS WILL NOT BE DISCLOSED 


Conducted by 
Economics and Research Branch, Canadian Department of Labour 
with the assistance of 
Executive and Professional Section, NES, Unemployment Insurance Commission 


LER 61-0 
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1. ESTIMATE OF YOUR REQUIREMENTS 


How many persons doing professional work of a 
scientific or technical nature did you employ at 
December 31, 1958, at December 31, 1959, and 
how many do you expect to employ at the same 
date in each of the next three years? 


Number You Employed 


Class 


1959 


Engineers: 
Perret tal Ob, Melcsescaves oo ectecs 
ROTUO RVG WE cove advsns shes ccerneresactentns 
Mlectricalitc secs 


PEABODY Gt eee ce esyeceaecertrants 


e 


POCHANIIC alirceccterccetccet sees ce teeee 


Metal lur pica ly cick eccecccnceste ses 


PUBL ENE Patent shen tses pees stascsacituan 


Other (please specify): 


© 60 00 09 80 00 00 08 08 08 00 08 00 2 09 9908 080005 D989 00808 


BRO 1G BABES ie coasts eo asec sec vese svesese 


Chemists ... 


00 00 08 00 G0 00 29 00 00 08 oo cc eee 


° 


ME POO AGE Boy acesle cvesesaess sacs ressnes 


° 
. 
° 


Mathematicians (incl. 
PSE AUPEE SIO Lon, 20 se acs conc acsaneeesns 


PVE AE SBE stoic as tapiveen sh vr coe ocpesee 


PATCUILOCE ST cnc co ccecetereeceancetecteetee 


University-trained 
specialists in: 


ROL OSULY ic ecec cc csenescecons cece cocees eve 
PZTICCILUDS ceottrrcerssernes 


Other (please specify)*: 


O8 00 00 00 08 0 08 60 00 00 00 08 04 08 08 08 CEOS CHOOSE EOe 


© OO 00 00 00 08 C0 08 08 0 08 08 00 00 08 OF OS SEED OE SS OD OS OD EES 


Include only personnel employed in 
jobs requiring professional compe- 
tency in scientific or technical fields. 
These will include: 


(1) those with university degrees, 


(2) members of recognized profes- 
sional organizations, 


(3) others doing scientific or tech- 
nical work at aprofessional level. 


| Number You Expect to Employ 


at 


December 31,)December 31, || December 31,|December 31,| December 31, 


1962 


*Intended to cover only personnel in such fields as are related to those listed above. Omit, e.g., 
lawyers, medical doctors, economists, accountants, draftsmen, etc. 
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2. RECRUITMENT DIFFICULTIES 


A 


Over the past year, have you hired or tried to 
hire any personnel for professional work of a 
scientific or technical nature? 


(Yes or No) 


IF YES: 
Have you had diffi-|IF YES: Please check 


culties (see box) in|the group(s) where you 
filling any of these jhad difficulty in filling 
positions? your position(s). 


sessssescosseee( YES or No) 


Engineers: 

Aeronautical secccsccsccaccsceseccscsnces 
Chemical 
Civil eee eee 
Electrical 
Geological \iciccsccacsescereccscsescases 
Mechanical 
Metallurgica lcascscccsscscscssseccsteors 
Mining 
Other (please specify) .....0.«- 


© OS OO 02 00 00 00 09 08 60 69 08 F020 SE OHS 


PHOTO OA OL OTOH OOOH EES EEO SOLOS 


© 62 26 00 00 90 08 D0 00 8e SO Oe BO ORE 


© O9 00 08 06 20 00 60 0 © 69 66 60 09 09 00080000 S08 


Biologists 
Chemists ....... 
Geologists 
Mathematicians(incl.actuaries 


© 20 © 06 20 68 80 OF 00 06 28 SO OT DO O08 
2 00 02 00 60 08 20 90 OG 08 208008 


© ©2 09 20 &2 20 00 09 00 Od SO OD OS OS OTS 


PHYRIGI GES ca nese oat eae 


ALCL CES | pec mass ensanc ccovercacctocyece 
University-trained 

specialist in: 

POPE Stry vice sceccbeceseveccbevacce sca tees 
A Bric ULtUr © vissmtesecesacaccesecenssece 
Other (please specify): 


© OO 00 00 O20 6B 00 HO £8 OO 08 60 09 OF OS 08 08 09 08 08 09 09 2009 09900 


Regard as ‘“‘recruitment difficulties'' 
either the necessity for special re 
cruiting efforts to find persons with 


suitable qualifications, or the failure 
to fill positions after approximately 
three months of active recruitment. 


During the next three years, do you expect 
to hire any personnel for professional work 
of a scientific or technical nature? 


ce allele tin nce Pomarsspdcinae ai Neaiawent seceeeseee (YES Or NO) 


IF YES: 


IF YES: Please check 
the group(s) where you 
expect to have diffi- 
culty in filling your 
position(s). 


eet CYer or No) 


Engineers: 


Aeronautical 
Chemical 


Do you expect diffi- 
culties (see box) in 
filling any of these 
positions? 


© 08 08 08 OF 09 08 00 80 60 Oe Se DOs C8 eR ON Se 


PCIBCRTIC AL wemscnscncsrecoenetssceeeces 
Geological) asic sceacocsescstucecederes 
Mechanical 
Metallurgical, ...cvcccecooomescnricnscacios 


MSTITIS "conc srenesaecscosneccnsuteenas veccarael 
Other (please specify) .........00- 
BOLO G1 BCS |p cvcassesseceeusoevenceecencs cents 
Chemists) <ccccccecsoeensetignctueseecteen 
Geologists cc. dcccsee ceccsstotettet ee 
Mathematicians (incl. actuaries) 

PAY SICIStE) eccsccecseesstumeanaeeae 


APCILGCtS © ceseseccgsecsswsseesresse ne eee 
University-trained 

specialists in: 

Forestry 


© 06 60 Ce 06 00 09 00 00 90 00 08 00 Ba OS CLES OES 


Agriculture ........0s0 canceacseeaseches 
Other (please specify): 


© OD OF 00 22 2 00 90 09 06 08 06 08 00 Ce OS ESCO 60 00 00 oF oo ee eee cece 


© OS 00 OO OF OF OF OO OF OS OF OO BS OO OF OO 9S OF BF OF OF SOO OS SFOS OS OS 


5 Answer only if you had recruitment 


difficulties in the past year. 


Were your recruitment difficulties in the past year serious enough to 


affect the 


operations or plans of your organization? ...........scccsscceees . (Yes or No) 
IF YES: Please explain briefly the effect which these difficulties had upon your 


operations or plans 


3. YOUR SOURCES 


Approximately how many of the persons whom you now employ in professional work of a scientific and 
technical nature have you hired in the past year? 
Approximately how many of these were, at the time you hired them: 
ING Wt VOPR ICY TAG MELE 8 1 veces cork op cv se ec cent na. sees sesess ob.as ov oc as aeanes senses epee doen misuines coasts saseances 
Experienced Canadian professional Persons .......csccccscsssscererccecereccecccceesreceseceeees 
FL GE SLC OT ADE C0), CGT GCE © sete ceoscescesssecunce onde vcgs cvnsessainad camsance ve on cnecesoaessuonesccmseay 


Obtained outside Canada through active recruitMeEnt ........scscecrcececcercceser ee cececeess 
Other (please specify): 


© OO OF OF 00 OF 00 80 80 98 OO OF OF BS OF 99 OF OF 2 OF FO HD OO OF OO O0 OS O89 OF UE BO OF OF OF OH OF OF OO 90 OO 09 OF OO FO OO OF 9 OH OS OF OF OS OF 08 08 009 OF 00 59 OH 09 08 SOOT ESEDS 


Apart from the hirings referred to above, have you upgraded in the past year to professional work of a 


scientific and technical nature any of your sub-professional staff ?.........s..swscceeees (Yes or No) IF YES, 


how many? | | 


Approximately how many of these became qualified for professional work in your organization: 
Through work experience and demonstrated ability  ........ccccsecscssecesece esse cece sess cee 


ESV ODEAINING PANU VOLS LEY CORP OE 1 cacets cues te cyan es cnts oo os ov 00 on sy ovsbon waSaoce seed sebyeraenconaecers 
By obtaining membership in a professional association 


CWIENOUb Te UMTVETSILY COEGTOE) | cececcccecscooscs ence tasnevscnssesocecs sein cunsenceseecessevress 


In other ways (please specify): 


© 80 BO OS 68 00 00 O8 OO OF OO OF DE OO OF OO SE OE OO OS OS OF OS OD OO OO OF OF OF OO OF HO OO OO OH OH OF OE OF BO FO OO SF OF 90 OF CF 2 OO OF OO OF OF OS OO OF 20 4S 00 90590800 2008008 


© OO 08 00 00 02 00 8 O8 05 60 OS SE OF OF OF OF OF OH OS HF OY OF OF OF OF OO OF OF OF FF EO OS FO OF OO 09 OF OF OF OO OO SO OF OF OF OE OS OF OF OD OF BS OF OF OO OS OT OS 09 OF OH S999 08908 


4. YOUR ORGANIZATION 


Name of firm or organization 


Address 


Approximate number of all employees, including non professional and technical personnel, as at 


December 31, od ke 


If your organization consists of more than one establishment or agency, please indicate below which 


establishments are covered by this return: 
Establishments not covered: | | 


Date 
Name of person answering questionnaire 


Please return the completed formas soon as possible to: Official position 


Economics and Research Branch, 


Department of Labour, 
Cttawa 4, Ontario. 


The tabulated results of this survey will be available to all respondents requesting them. If you wish 


Yes a No a 


to receive a copy please indicate below. 
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